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CLAIMS 

What is claimed is: 
1 A tuei cell system comprising: 

' : 

* least one fuel cell ^ ^ „ 

• no aas and oxidant gas as reaction gases, sard 

containing gas auu 

sai d enclosure; ^ presence of hydrogen, 

. hydrogen sensor operabie ^ ^ 

„ en sensor being positioned in a vicnrty - 
said hydrogen sensor 

enclosure; and , hmu „h said enclosure end exiting said 

aven^sueant^ng,^ — flowlng 

i: gh saideno,osure«hi,esaid.e,ce,,isopera„ng. 

, . , m , further contpnsing a compressor 
^ahle to supply said oxidant gas «o said, 
ventilation stream. 
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. czzz:* 

, claim 2 w^ein a portion of a cathode 
4 The Ml oei. system o. claim 2, ^ 

k * fuel cell is discharged into said enclosure 
effluent produced by sard fuel cel. 

.east a parte, said ventilation stream. 

, ,.,aim 4 wherein essentially all of said 
5 The fuel cell system of claim 4, 

^odeeffluentis discharged intosaid enclosure. 

, o. cairn 6, wherein essentially all of said 
, the fuel cell system of claim 

h caiH catalytic combustion element, 
nation stream flows through sardcataly 

, of claim 7, wherein said hydrogen sensor 
8 The fuel cell system of claim 

^eneousfydefectsandconsumeshydrogen. 
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Attorney 

, 0) cairn 1 fcrther conning a nydrogen^ntaining 
operation of said hydrogen sensor. 
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10 . a fuel cell system comprising: 
an enclosure having an outlet; 

w to Generate power using hydrogen- 
at least one fuel cell operable to generate p 

, said fuel cell being located in 

said enclosure; said enclosure an d 

a ventilation stream operable 

e^saidenclosure^saidou,,, f hydtog en, 

~ 0Perab L/o, - - o, sa* 

^ W sens. ■ ' etemen| 

operable to react hydrogen. 

f naim 10 wherein said hydrogen sensor 
,1 The fuel cell system of claim iu, w 

11 • TneT tn rie tect a change in 

furthet «*. a — ^ ^ , ^ ^ 

as a — — - ^ 

combustion element. 

. ■ 11 wherein said temperature sensor 
12 . Tne fuel cell system of cla.m 11, wherein 

is a thermocouple. 

,rtalm11 wherein said temperature sensor 
« o The fuel cell system of claim 1 1 , wne 

..1, - — ~~ 
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Attorney Docket No. 8540G-000211 
(GP-303505) 

14. The fuel cell system of claim 1 1 , wherein said temperature sensor 
includes a shape memory alloy. 

15. The fuel cell system of claim 10, wherein essentially all of said 
ventilation stream flows through said catalytic combustion element prior to exiting 
said enclosure. 
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1 6. A fuel cell system comprising: 
an enclosure having an outlet; 

at least one fuel cell operable to generate power using hydrogen- 
containing gas and oxidant gas as reaction gases, said fuel cell being located in 
said enclosure; 

a coolant reservoir operable to hold coolant used to extract thermal 
energy from said fuel cell, said coolant reservoir being located in said enclosure; 

a hydrogen sensor positioned in said enclosure, said hydrogen 
sensor being operable to detect the presence of hydrogen; 

a ventilation stream flowing through said enclosure and exiting said 
enclosure through said outlet; and 

wherein at least a portion of said ventilation stream flows through 
said coolant reservoir prior to exiting said enclosure. 

17. The fuel cell system of claim 16, wherein said coolant reservoir 
comprises a gas separator operable to separate gas from said coolant. 

18. The fuel cell system of Claim 16, wherein said ventilation stream is 
in direct contact with said coolant in said reservoir. 
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19. A method of operating a fuel cell system wherein the fuel cell 
system includes a fuel cell operable to generate power using hydrogen- 
containing gas and oxidant gas as reaction gases, the fuel cell being located in 
an enclosure having a hydrogen sensor positioned in the enclosure, the method 
comprising: 

(a) selectively operating the fuel cell to generate power; 

(b) supplying a continuous ventilation stream through the 
enclosure during operation of the fuel cell; 

(c) detecting a presence of hydrogen in the ventilation stream 
with the hydrogen sensor; and 

(d) discontinuing the supplying of said ventilation stream when 
the fuel cell is not being operated. 

20. The method of claim 19, wherein (b) includes inducing a flow of 
said ventilation stream with a compressor operable to supply the oxidant gas to 
the fuel cell and to induce flow of said ventilation stream. 
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21. A method of operating a fuel cell system wherein the fuel cell 
system includes a fuel cell operable to generate power using hydrogen- 
containing gas and oxidant gas as reaction gases, the fuel cell being located in 
an enclosure and the oxidant gas being supplied to the fuel cell with a 
compressor, the method comprising: 

(a) selectively operating the fuel cell to generate power; and 

(b) inducing a ventilation stream to flow through the enclosure 
with the compressor. 

22. The method of claim 21 , wherein (b) includes routing a portion of a 
cathode effluent produced in the fuel cell through the enclosure. 

23. The method of claim 21 , wherein an inlet of the compressor is in 
fluid communication with the enclosure and (b) includes drawing said ventilation 
stream through the enclosure and into the compressor. 

24. The method of claim 21, wherein the fuel cell system has a 
hydrogen sensor positioned in the enclosure and the method further comprises 
detecting a presence of hydrogen in said ventilation stream with the hydrogen 
sensor. 

25. The method of claim 21 , wherein (b) is performed only while the 
fuel cell is being operated to generate power. 
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26. A method of operating a fuel cell system wherein the fuel cell 
system includes a fuel cell operable to generate power using hydrogen- 
containing gas and oxidant gas as reaction gases, the fuel cell being located in 
an enclosure having a hydrogen sensor positioned in the enclosure, the method 
comprising selectively supplying a hydrogen-containing test stream to the 
enclosure to test the operation of the hydrogen sensor. 

27. The method of claim 26, wherein supplying said test stream is done 
at predetermined intervals. 

28. The method of claim 27, wherein said predetermined interval is 
based on an accumulated duration of operation of the fuel cell. 

29. The method of claim 27, wherein said predetermined interval is 
based on a time interval. 

30. The method of claim 26, wherein supplying said test stream 
includes routing a portion of a hydrogen-contain gas stream that is operable to 
supply the hydrogen-containing gas to the fuel cell to the enclosure. 



31 



Attorney Docket No. 8540G-000211 
(GP-303505) 

31. A method of operating a fuel cell system wherein the fuel cell 
system includes a fuel cell operable to generate power using hydrogen- 
containing gas and oxidant gas as reaction gases, the fuel cell being located in 
an enclosure having a hydrogen sensor positioned in the enclosure, the method 
comprising: 

(a) selectively operating the fuel cell to generate power; 

(b) ventilating the enclosure with a ventilation stream during 

operation of the fuel cell; 

(c) detecting a presence of hydrogen in the ventilation stream 

with the hydrogen sensor; and 

(d) consuming detected hydrogen with the hydrogen sensor. 

32. The method of claim 31, further comprising performing (c) and (d) 
substantially simultaneously. 

33. The method of claim 31, wherein the hydrogen sensor includes a 
catalytic combustion element and (d) includes catalytically combusting detected 
hydrogen. 
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34. A method of operating a fuel cell system wherein the fuel cell 
system includes a fuel cell operable to generate power using hydrogen- 
containing gas and oxidant gas as reaction gases and a coolant reservoir 
operable to store a coolant that is used to extract thermal energy from the fuel 
cell, the fuel cell and coolant reservoir being located in an enclosure, the method 
comprising: 

(a) selectively operating the fuel cell to generate power; 

(b) ventilating the enclosure during operation of the fuel cell with 

a ventilation stream; and 

(c) routing a portion of said ventilation stream through the 

coolant reservoir. 

35. The method of claim 34, wherein the fuel cell system includes a 
hydrogen sensor operable to detect the presence of hydrogen in said ventilation 
stream, the sensor being positioned in the enclosure and wherein the method 
further comprises detecting a presence of hydrogen in said ventilation stream 
with the hydrogen sensor. 

36. The method of claim 34, wherein the fuel cell system includes a 
compressor operable to supply the oxidant gas to the fuel cell and further 
comprising inducing said ventilation stream to flow through the enclosure with the 
compressor. 



33 



Attorney Docket No. 8540G-000211 
(GP-303505) 

37. A method of operating a fuel cell system to detect a hydrogen leak 
wherein the fuel cell system includes a fuel cell operable to generate power using 
hydrogen-containing gas and oxidant gas as reaction gases, the fuel cell being 
located in an enclosure having a hydrogen sensor positioned in the enclosure, 
the method comprising: 

(a) selectively operating the fuel cell to generate power; 

(b) ventilating the enclosure during operation of the fuel cell with 

a ventilation stream; and 

(c) detecting a presence of hydrogen in said ventilation stream 
with the hydrogen sensor by monitoring a temperature. 

38. The method of claim 37, wherein (c) includes monitoring a 
temperature of said ventilation stream. 

39. The method of claim 37, wherein the hydrogen sensor includes a 
catalytic element and (c) includes monitoring a temperature of said catalytic 
element. 

40. The method of claim 37, wherein (c) includes catalytically reacting 
hydrogen in said ventilation stream with the hydrogen sensor. 

41. The method of claim 37, further comprising routing at least a 
portion of said ventilation stream through the hydrogen sensor. 
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42. The method of claim 41 , further comprising routing an entire portion 
of said ventilation stream through the hydrogen sensor. 

43. The method of claim 37, wherein (b) includes continuously venting 
the enclosure with said ventilation stream during operation of the fuel cell. 

44. The method of claim 37, wherein the fuel cell system includes a 
compressor operable supply the oxidant gas to the fuel cell and wherein (b) 
includes inducing said ventilation stream to flow through the enclosure with the 
compressor. 
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